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Description

[0001] The invention relates to a method and a device
for monitoring an insertion system for a weaving ma-
chine, in particular for an air weaving machine.

[0002] Known insertion systems for inserting weft
threads into a shed of weaving machines inter alia com-
prise a storage tank containing fluid, fluid lines, valves
and nozzles. The consumption of the fluid used for the
insertion of weft threads has to be kept as low as possible.
In order to keep the consumption as low as possible,
monitoring the fluid stream is advantageous, so that any
occurring problems, for example due to defects in the
fluid lines and/or due to blocked nozzles, can be detected
quickly and be resolved immediately.

[0003] DE 19936071 C1 discloses a monitoring sys-
tem for an air weaving machine which comprises flexible
pressure hoses as fluid lines, the pressure hoses being
provided with electrical current-carrying conductors
which interrupt the current when a defect occurs in the
pressure hose and generate a signal in the control unit
of the weaving machine, as a result of which a weaving
stop is caused.

[0004] It is known from JP 2002138346 A to measure
an air flow not directly, but to calculate it on the basis of
the compressed air pressure prevailing in a storage tank,
the number of blowers, the efficiency of the blowers, the
surface area of the cross section of the blowers and the
opening of an associated valve.

[0005] It is also known to determine the actual value
of a fluid stream by means of a sensor and to display the
value determined on a display apparatus, for example
by means of a pointer and/or by means of a monitor.
[0006] A method for monitoring aninsertion system ac-
cording to the preamble of claim 1 and a corresponding
device are known from JP-A-2 175 956.

[0007] Itis an object of the presentinvention to provide
amethod and a device in which monitoring can be carried
out in a simple and reliable manner on the basis of a
measured fluid stream.

[0008] This object is achieved by means of a method
for monitoring an insertion system of a weaving machine
according to claim 1 and a corresponding device accord-
ing to claim 10.

[0009] Bycomparingthe actual value with an expected
value, faults or irregularities can be determined in a sim-
ple manner, thus making a quick intervention possible.
Hereby, measuring an actual value can be carried out
continuously and/or at certain intervals. Monitoring is
possible both during weaving and during standstill of the
weaving machine. Preferably, afluid stream is measured
over a certain measurement period, with a mean value
of the fluid stream over the measurement period being
determined as the actual value. In this embodiment, the
mean value is compared to an expected value, in order
thus to minimize the effect of temporary fluctuations.
[0010] Groups of nozzles, for example groups of relay
blowers, are each connected to a certain supply tank via

10

15

20

25

30

35

40

45

50

55

an associated shut-off valve, with the fluid stream for
each of a number of groups of nozzles which are con-
nected to an associated shut-off valve being measured
using a sensor device, with a mean value for the fluid
stream being determined for a number of these groups
of nozzles as expected value. In this case, the actual
measured value for the fluid stream can be compared to
the abovementioned expected value for the fluid stream
for each group of nozzles and it may be determined that
the difference between the actual value and the expected
value for the fluid stream for a certain group of nozzles
is substantially depending on the standard deviation of
the measured values with which the abovementioned
mean value has been determined. Determining in ac-
cordance with this method whether a substantial differ-
ence is present is particularly advantageous in order to
determine if a certain nozzle, for example a certain relay
blower, is soiled (clogged up).

[0011] According to an advantageous embodiment, a
main fluid stream in a main supply line of a weaving ma-
chine is measured. An insertion system for weft threads
of a weaving machine comprises, for example, a main
storage tank, fluid lines, valves and nozzles. Thereby the
sensor device is positioned, for example, between a com-
pressor for supplying compressed fluid and the main
storage tank. This makes it possible to measure entirely
the fluid consumption of the weaving machine, more par-
ticularly the consumption of fluid which is supplied to the
weaving machine.

[0012] Usually, several valves are connected to a main
storage tank of a weaving machine, with a group of relay
blowers and/or main blowers being connected to each
valve. Preferably, by setting reference parameters for the
valves, which means inter alia by suitably opening and
closing the shut-off valves, suitably setting the throttle
valves and/or suitably setting the pressure-regulating
valves, a corresponding reference setting for the weaving
machine is provided. Thereby, an expected value and/or
an actual value for the fluid stream can be determined
for said reference setting. In this manner, several refer-
ence settings can be obtained and different assemblies
can be monitored by one sensor device.

[0013] According to one embodiment, a leakage fluid
stream which is present in the main supply line is meas-
ured. To this end, for example, the shut-off valves which
are connected to the main storage tank are closed off
completely. If certain lines are fitted with a throttle valve,
then the through flow, for example, through the throttle
valve is minimized by setting the throttling action of the
throttle valve to its maximum setting. An expected value
for such a configuration is low. For example, an expected
value for the flow, more particularly for the mass flow, of
the fluid stream is approximately 0.2 to 0.8 Nm3/h (normal
cubic meter per hour). If, for example, a higher actual
value is measured, then this may indicate a defect in the
line system.

[0014] According to another embodiment, at least one
expected value for the fluid stream is determined by
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means of a measurement for a reference setting, where-
by, for example, only one shut-off valve is open. If the
assembly which is connected to the shut-off valve is also
provided with a throttle valve or several throttle valves,
the measurement for a reference setting is carried out
with the throttle valve or throttle valves opened to a max-
imum degree in order to achieve a maximum fluid stream
through the assembly. In specific embodiments, individ-
ual throttle valves may be connected thereby to separate
nozzles associated with a shut-off valve. By actuating
these throttle valves, it is possible to determine the fluid
streams passing through separate nozzles in these spe-
cific embodiments. In other embodiments, it is possible
to provide several sensors by means of which fluid
streams from separate or groups of nozzles can be meas-
ured.

[0015] Preferably, in order to determine expected val-
ues, a fluid stream is measured according to a reference
setting of the weaving machine. The expected value
thereby corresponds to a value at a certain reference
setting of the weaving machine. If there are no changes
in the boundary conditions, then no change in the actual
value should be detected, either. As a result thereof, it is
possible to quickly detect the changes occurring during
operation, which changes occur, for example, as a result
of faults.

[0016] According to one embodiment, a fluid stream is
measured from at least one relay blower which is con-
nected to a shut-off valve and/or from at least one main
blower which is connected to a shut-off valve, in order to
determine an actual value of the fluid stream for the at
least one relay blower and/or for the at least one main
blower.

[0017] Accordingto another embodiment, an expected
value for a fluid stream from a nozzle or a group of noz-
zles, such as from a relay blower, a group of relay blow-
ers, from a main blower and/or from a group of main
blowers is determined. The fluid stream from a nozzle of
a group, such as from a relay blower of a group of relay
blowers and/or from a main blower from a group of main
blowers, may be determined by means of a correction
factor and taking into account the number of nozzles of
the group, such as the number of relay blowers of the
group and/or the number of main blowers of the group.
Usually, two or three relay blowers are connected to a
shut-off valve. However, it is also possible for fewer or
more relay blowers to be connected to one shut-off valve.
As a result of the correction factor, the effect which the
number of blowers of a group of blowers connected to
one shut-off valve has on the expected value for the fluid
stream for this group can be taken into account. Thus, it
is for example possible that an expected value for a fluid
stream is determined for a group of three blowers which
are connected to a shut-off valve on the basis of a meas-
ured value of a similar group of two blowers which are
connected to a shut-off valve, with a correction factor
being used to take into account the different number of
blowers per group. Usually, the number of blowers and
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afluid stream are not linearly dependent on one another.
As aresult of additional lines, the limited passage of the
valves and the like, the losses which have to be taken
into account for a group with several blowers are usually
higher. Due to the correction factor, it is still possible,
however, to compare individual groups having different
numbers of nozzles or blowers. An actual value of a fluid
stream depends inter alia on the supply pressure of the
fluid, which can be adjusted by means of a pressure-
regulating valve, for example.

[0018] Reliable monitoring is possible, in particular by
comparing the fluid streams passing through the different
groups of nozzles which are fed at the same supply pres-
sure, since inthis case, when comparing the fluid streams
passing through the various groups, the supply pressure
is not relevant.

[0019] The objectis furthermore solved by a device for
monitoring an insertion system for a weaving machine
according to claim 10, in which the device comprises a
sensor device for measuring at least one actual value of
a fluid stream and in which the device comprises a
processing device connected to the sensor device for
comparing a measured actual value of the fluid stream
with an expected value of the fluid stream. By comparing
the actual values with expected values, it is possible to
assess an actual value. This enables an early and quick
fault detection. In the context of the invention, the phrase
"a processing device connected to the sensor device" is
understood to include any type of connection, for exam-
ple with wires or wireless, for example a radio link, as a
result of which data transmission or signal transmission
between the sensor device and the processing device is
possible, at least unidirectional from the sensor device
to the processing device. According to a variant, bidirec-
tional data transmission or signal transmission between
the two is possible.

[0020] According to one embodiment, the sensor de-
vice comprises a sensor arranged in a main supply line
of the weaving machine. It is possible, for example, to
use a flow meter as a sensor which can determine or
measure the amount of fluid across a certain time interval
independently from the pressure of the fluid. As a flow
meter, a "mass flow meter" may be used which, for ex-
ample, uses thermal properties of the fluid stream in order
to determine the mass flow. By arranging the sensor in
the main supply line, it is possible to monitor the con-
sumption of fluid which is taken up by the weaving ma-
chine using only one sensor. In this case, use is made
of the fact that the shut-off valves and/or throttle valves
can be switched independently from one another in order
thus to create different reference states or reference set-
tings, in which information is made available in the
processing device about the states or settings of the shut-
off valves and/or throttle valves in order thus to determine
through which lines the fluid flows.

[0021] Alternatively or additionally, the sensor device
may comprise a sensor associated with at least one noz-
zle, for example a sensor associated with at least one
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relay blower and/or at least one main blower.

[0022] According to another embodiment, the device
comprises a storage device in which at least one expect-
ed value for the fluid stream is stored, more particularly
an expected value which has been determined using a
reference setting. The storage device preferably com-
prises a memory which can be repeatedly rewritten, so
that the expected values can be adapted to the changed
configurations. Preferably, a measuring cycle is started
after the weaving machine has been setin order to meas-
ure the expected values at a reference setting or at sev-
eral reference settings and to subsequently store them
in the storage device.

[0023] According to a preferred embodiment, correc-
tion factors are stored in the storage device for separate
relay blowers and/or for several relay blowers connected
to the shut-off valves, as a result of which the number of
relay blowers connected to a shut-off valve can be taken
into account for the associated expected values. The cor-
rection factors are preferably also stored in a rewritable
memory in order to be able to incorporate a change to a
modification of the number of relay blowers connected
to each shut-off valve.

[0024] According to one embodiment, the storage de-
vice is connected to an input device by means of which
data, such as correction factors and/or expected values,
can be entered, in particular can be entered manually.
Therefore an easy setting is possible. The storage device
is also connected to the sensor device in order for the
sensor device to store measured values, with the sensor
device for example being connected to the storage de-
vice via the processing device.

[0025] The processing device is preferably connected
to a display device on which measured values, expected
values and/or values derived there from, such as devia-
tions between the measured and expected values, can
be displayed, for example optically and/or acoustically.
Preferably, the display screen or display of the weaving
machine serves as the display device. The values dis-
played may be reproduced in the form of numerical val-
ues and/or graphic representations. If the weaving ma-
chine is not provided with a device according to the in-
vention, this may be indicated on the display screen of
the weaving machine in a corresponding manner.
[0026] Further characteristic features and advantages
of the invention follow from the following description of
the exemplary embodiments illustrated in the drawings.

Fig. 1 shows a diagrammatic representation of a
weaving machine comprising a device according to
the invention;

Fig. 2 shows a diagrammatic representation of an
insertion system for an air weaving machine which
is suitable for applying a method according to the
invention;

Figs. 3 to 5 show variant embodiments for an inser-
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tion system similar to that of Fig. 2.

[0027] The weaving machine illustrated in Fig. 1 com-
prises a device 1 according to the invention. The device
1 comprises a sensor device 2 for measuring atleast one
actual value of a fluid stream, for example for measuring
the actual flow of a fluid stream. The sensor device 2 is
arranged near the frame 3 of the weaving machine. The
sensor device 2 is also arranged near the main supply
line 4 of the weaving machine. The sensor device 2 com-
prises a sensor 5 which is connected to a processing
device 6. In addition, the device 1 comprises a storage
device 7, an input device 8 and a display device 9.
[0028] Asisindicated in Fig. 2, the device 1, more par-
ticularly the processing device 6 of the device 1, com-
prises a storage device 7 for storing values. The process-
ing device 6, more particularly the storage device 7 of
the processing device 6, is connected to the input device
8. The processing device 6 of the device 1 is also con-
nected to a display device 9, more particularly to the dis-
play screen of the weaving machine. The storage device
7 and the input device 8 are also connected to the display
device 9. The input device 8 is for example formed by an
input which can interact with an electronic system, such
as a USB input bus or any other input bus. According to
a variant embodiment, the input device 8 can also act as
an output device. According to another variant, the dis-
play device 9 can also act as input device; it can, for
example, be designed as a so-called "touch screen". The
expression "connected" in this case also refers to any
kind of connection which makes data transmission or sig-
nal transmission possible, at least unidirectional or, pref-
erably, bidirectional.

[0029] Fig. 2 diagrammatically shows an insertion sys-
tem 10 for a weaving machine, more particularly for an
air weaving machine. With the insertion system 10 illus-
trated in Fig. 2, compressed air is used as the fluid. In
this case, the fluid stream consists of a compressed air
stream. Of course, this description is also applicable to
a different fluid. The air weaving machine comprises a
number of groups of nozzles 11, 12, 13, 14 and 15 which,
in the illustrated exemplary embodiment, consist of a re-
lay blower. The relay blowers 11, 12 are connected to a
storage tank 21 via an associated shut-off valve 16, 17,
while the relay blowers 13, 14, 15 are connected to a
storage tank 22 via an associated shut-off valve 18, 19,
20. The storage tank 21 is connected to a main storage
tank 25 via a pressure-regulating valve 23, while the stor-
age tank 22 is connected to a main storage tank 25 via
apressure-regulating valve 24. Via a pressure-regulating
valve 26, the main storage tank 25 is connected to a
supply system 27 which can supply a pressurized fluid.
The supply system 27 comprises, for example, a com-
pressor for supplying pressurized air.

[0030] In addition, nozzles 28, 29 which, in the illus-
trated embodiment, consist of a main blower, are con-
nected to a storage tank 32 via a shut-off valve 30 and
a throttle valve 31. Via a pressure-regulating valve 33,
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the storage tank 32 is connected to the main storage tank
25. In addition, auxiliary devices 34 and 35 are also pro-
vided. The auxiliary device 34 is, for example, formed by
a stretching blower and is connected to a storage tank
38 via a shut-off valve 36 and a throttle valve 37. The
auxiliary device 35 is for example formed by a cleaning
blower. According to a variant, an auxiliary device 34 or
35 can be formed by a cylinder for driving a thread clamp,
by a blowerwhich is presentin a suction nozzle into which
weft threads can be sucked, by a blower of a selvedge
tuck-in device or by yet other blowers or elements. The
auxiliary device 35 is directly connected to the storage
tank 38. In this case, it should be noted that the auxiliary
device 35 is continuously provided with pressurized fluid
and, for example, continuously consumes air. The stor-
age tank 38 is connected to the main storage tank 25 via
a pressure-regulating valve 39. Of course, according to
a variant (not shown) yet other auxiliary devices may be
provided which are provided with fluid via a storage tank.
[0031] In the illustrated exemplary embodiment, a
shut-off valve may consist of a magnetic valve. The throt-
tle valve may consist of a motor-driven throttle valve. The
pressure-regulating valve may consist of a manually ad-
justable and/or motor-driven pressure-regulating valve.
Fig. 1 diagrammatically shows manually adjustable pres-
sure-regulating valves 23, 24, 26, 33, 39 which are ar-
ranged near the frame of the weaving machine.

[0032] In the supply line 4 from the supply system 27
to the main storage tank 25, a sensor device 2 according
to the invention is provided, which comprises a sensor 5
in order to determine an actual value of the fluid stream
through the main supply line 4. If the fluid stream consists
of a pressurized air stream, the flow of compressed air
per unit time is for example chosen as actual value, more
particularly the measured mass flow of compressed air
per unit time. The expression mass flow is understood
to mean the flow which is determined by the mass of the
fluid in the fluid stream which passes at the sensor. The
mass flow is independent of the pressure of the fluid in
the fluid stream.

[0033] The sensor 5 consists, for example, of a known
mass flow sensor which generates an analog or digital
signal which is a measurement value for the actual air
flow through the sensor 5. An example of a possible sen-
sor 5 is a sensor of the type SD8000 by IFM Electronics.
[0034] According to the invention, the insertion system
10 is controlled, more particularly monitored, by compar-
ing the actual value of the fluid stream measured by the
sensor device 2 with an expected value for the fluid
stream. This may be carried out by means of the process-
ing device 6. In order to allow this comparison, an ex-
pected value for the fluid stream is stored in the storage
device 7. This expected value may be entered, for ex-
ample, via the input device 8.

[0035] Preferably, the expected value is equal to a val-
ue determined with an associated reference setting. The
measured values, the expected values and values de-
rived there from, such as the difference between the
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measured and the expected value, can be displayed on
a display device 9, such as the display screen of the
weaving machine provided for this purpose.

[0036] According to the invention, the expected value
can be determined in various ways and subsequently be
stored in the storage device 7. According to a first pos-
sibility, a reference setting is provided by setting the ref-
erence parameters of the shut-off valves 16, 17, 18, 19,
20, 30, 36, the reference parameters of the throttle valves
31, 37 and/or the reference parameters of the pressure-
regulating valves 23, 24, 26, 33, 39 of the weaving ma-
chine. A reference setting may consist of a setting in
which all shut-off valves 16, 17, 18, 19, 20, 30, 36 are in
the closed position, all throttle valves 31, 37 set to max-
imum throttle and all pressure-regulating valves 23, 24,
26, 33, 39 are set to a minimum pressure. This reference
setting allows a leakage fluid stream which is present in
the main supply line 4 to be measured. If the insertion
system 10 does not contain any leaks, a small leakage
fluid stream is measured in this case, which is mainly the
result of the auxiliary device 35 which provides a contin-
uous fluid stream, for example to clean or cool an ele-
ment. The measured value of the leakage fluid stream is
subsequently stored in storage device 7. If the weaving
machine is set to said reference setting some time later,
and if a larger leakage fluid stream is measured, the
processing device 6 is able to determine that somewhere
an additional leak is present by comparing the actual
leakage fluid stream with the stored value of the expected
leakage fluid stream. This measurement is carried out
while the weaving machine is at standstill. The image
from Fig. 2 can be displayed on the display device 9, with
the closed shut-off valves, the throttle valves set to max-
imum throttle and the pressure-regulating valves set for
minimum pressure each for example being shown in a
specific color, in which case a specific color may mean
that they normally allow hardly any fluid stream to pass
through.

[0037] According to another possibility, an actual value
of the fluid stream is measured or determined while a
certain article is being woven, for example the mass flow
in Nm3/h (normal cubic meters per hour) of fluid stream
atthe setting used for weaving. This actual value is stored
as an expected value, in other words as an expected
value for the fluid stream at the applied setting of the
weaving machine during weaving. Then, while weaving
is continued, the measured actual value is continuously
compared to the expected value stored as mentioned
above. In order to determine the actual value, a mean
value may be determined over a certain time interval, for
example over 10 seconds. An expected value is, for ex-
ample, 58.2 Nm3/h. If, for example, a leak or an irregu-
larity occurs, it is possible to determine, with the aid of
the device according to the invention, that the value of
the actual flow substantially differs from the value of the
expected flow, a fault message may be generated and
displayed by means of the display device 9. In this case,
an operator can investigate where the fault has occurred



9 EP 2 352 869 B1 10

and take appropriate action in order to remedy it, so that
weaving can always take place at minimum flow and/or
under optimum circumstances.

[0038] The actual value of the flow may be higher if,
for example, a leak has occurred, while the actual value
of the flow may be lower if, for example, a shut-off valve
does not open. In addition, it is possible in this case to
determine whether the flow gradually increases or de-
creases and/or the flow suddenly increases or decreas-
es. These measurements may be displayed, forexample,
on the display device 9 in the form of a graph and allow
the operator to determine whether an irregularity is
present. If a continuous drop in the value of the actual
flow is found, this may be an indication of soiling (clogging
up) of one of more of the nozzles, for example of certain
relay blowers. From the instant that the value of the actual
flow becomes lower than the expected value of the flow
by a certain percentage, a message may be generated,
for example via the display screen of the weaving ma-
chine and/or via a warning system, for example a signal
lamp of the weaving machine, that the nozzles require
cleaning.

[0039] If the operator suspects that an irregularity is
present, the operator can carry out a manual, semiauto-
matic or automatic check of the insertion system 10. Al-
ternatively, such a check may be carried out automati-
cally at predetermined times, for example every day, after
every twenty weaving machine stops, after every change
of warp beam or on the basis of still other parameters.
[0040] According to another possibility, an expected
value for the fluid stream is determined and stored at a
reference setting with certain reference parameters for
the shut-off valves, the throttle valves and/or the pres-
sure-regulating valves. Following this, an actual value
can be determined at said reference setting at a later
stage and be compared to the stored expected value.
Based on the difference between the two, it is possible
to determine an irregularity. For example, a reference
setting may be chosen at which the pressure-regulating
valves 23, 24, 26, 33, 39 are set to reference parameters
such as during weaving, and at which the throttle valves
31, 37 are also set to reference parameters such as dur-
ing weaving. With this reference setting, each of the shut-
off valves 17, 18, 19, 20, 30 and 36 may be closed at the
reference parameter, while the shut-off valve 16 is open
at the reference parameter. In this case, for example, an
actual value for the fluid stream, for example the flow of
the compressed air stream, may be measured for said
reference setting and be stored as an expected value for
said reference setting. Then, each of the shut-off valves
may be opened successively, while all other shut-off
valves are closed. In this manner, it is possible to suc-
cessively set different reference settings with associated
reference parameters. This makes it possible to store an
expected value at a certain reference setting for each
group of nozzles which are connected to an associated
shut-off valve. Thereby, in each case one expected value
is determined for the fluid stream by means of a meas-
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urement for a reference setting where only one shut-off
valve is opened.

[0041] Forexample, the shut-off valve which is opened
may in this case be opened for three seconds, with the
measurement being started after one second and being
stopped at three seconds. This allows a measurement
of the fluid stream to be carried out under operating con-
ditions. After a certain time, the insertion system can suc-
cessively be returned to these reference settings, with in
each case one actual value being determined. If the ac-
tual value substantially differs from the expected value,
then an irregularity may be determined. A substantial dif-
ference may be determined as a percentage, for example
more than 5% or more than 10% difference, or may be
determined statistically depending on mean values and
standard deviations. If the actual value is substantially
higher, this may indicate a leak. If the actual value is
substantially lower, this may indicate that a nozzle is
soiled (clogged up) or that a shut-off valve is malfunc-
tioning. The image from Fig. 2 may be displayed on the
display device 9, with the valves which are associated
with parts where an irregularity has been found being
shown, for example, in red, while the valves which are
associated with valves where no irregularity has been
found are shown, for example, in green.

[0042] In a similar way, a value can be determined for
each selected reference setting for a certain nozzle or a
group of nozzles which can be stored as an expected
value. Of course, it is possible to also successively open
two or more shut-off valves at such a reference setting.
In addition, the throttle valves and/or pressure-regulating
valves can be moved to a position associated with the
reference setting.

[0043] In the embodiment from Fig. 3, groups of relay
blowers 11, 12, 13, 14, 15 are each connected to the
same storage tank 21 via an associated shut-off valve
16, 17, 18, 19, 20. The storage tank 21 is in turn con-
nected to the main storage tank 25 via a pressure-regu-
lating valve 24. In this case, the main storage tank 25 is
connected to the supply system 27 via a pressure-regu-
lating valve 26 and a main supply line 4. A sensor device
2 with a sensor 5 is fitted in the main supply line 4. The
sensor device 2 is connected to the processing device 6
in a manner as indicated in Fig. 2. According to one em-
bodiment, the shut-off valves 16 to 20 are each succes-
sively opened while the other shut-off valves are closed
and in each case an associated actual value is deter-
mined for the fluid stream. That is to say that the fluid
stream is measured by means of the sensor device 2 for
each group of relay blowers 11 to 15 which is connected
to an associated shut-off valve 16 to 20. These meas-
urements of the fluid stream are carried out at a certain
setting of the pressure-regulating valves 24 and 26,
which means that the measurements take place at a cer-
tain pressure of the fluid present in the storage tank 21.
Following the measurements, a mean value for the fluid
stream is determined for each group of relay blowers 11
to 15 as anaverage ofthe values measured as mentioned
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above and stored as an expected value. Then, each
measured value of the fluid stream for a group of relay
blowers 11to 15is compared to the expected mean value
for the fluid stream. In addition, itis possible to statistically
determine the standard deviation of each value meas-
ured as mentioned above for the actual fluid stream for
each group of relay blowers with respect to the deter-
mined mean expected value. If the actual measured val-
ue for a group of relay blowers differs substantially from
the expected value, for example differs by more than
twice the standard deviation from the expected value, it
can be assumed that there is a fault or irregularity in the
insertion system at the supply of fluid to said specific
group of relay blowers. Such an embodiment is particu-
larly suitable for detecting soiling (clogging up) of certain
relay blowers, more particularly for determining that the
fluid stream from relay blowers connected to a shut-off
valve is substantially lower than the fluid stream from
relay blowers connected to other shut-off valves.
[0044] Accordingtoone variant,itis also possible, after
a substantial difference has been determined for a group
of relay blowers, to leave the measured actual value for
said group of relay blowers out of consideration and then
to determine a mean value and a standard deviation for
the remaining measured actual values for the other
groups of relay blowers. The mean value is then stored
again as the expected value. Thereafter, the actual value
which has been left out of consideration can be com-
pared to the expected value determined as mentioned
above. If a substantial difference is still detected for said
specific group of relay blowers, for example a difference
which is three times the standard deviation, it can be
assumed that a fault has occurred with that group of relay
blowers.

[0045] According to yet another variant, the measured
actual value for a group of relay blowers which is con-
nected to a shut-off valve can be compared to an expect-
ed value which is determined as the mean value of the
actual measured values which are associated with the
other groups of relay blowers, each of which is connected
to an associated shut-off valve. Such a method is advan-
tageous if the groups of relay blowers are connected to
the same storage tank or are supplied with fluid at the
same pressure. This makes it possible to determine in a
simple manner whether an irregularity has occurred by
determining if the measured actual value for the fluid
stream for a certain group of relay blowers differs sub-
stantially from the expected value.

[0046] According to a variant in which groups of relay
blowers are each connected to a specific storage tank
via an associated shut-off valve, the fluid stream through
each of the number of groups of relay blowers which are
connected to an associated shut-off valve can be meas-
ured using the sensor device. In this case, it is possible
to determine a mean value for the fluid stream as an
expected value for a number of these groups of relay
blowers. The actual measured value for the fluid stream
for each group of relay blowers can subsequently be com-
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pared to the abovementioned expected value for the fluid
stream. Then, a standard deviation for the measured val-
ues compared to the mean value determined as the ex-
pected value can be determined for the fluid stream.
Thereafter, it is possible to determine whether the actual
value and the expected value for the fluid stream for a
specific group of relay blowers differ substantially, based
onthe abovementioned standard deviation. Such a meth-
od is most advantageous when a large number of groups
of relay blowers are connected to the same storage tank
and is particularly suitable to determine whether a spe-
cific group of relay blowers comprises a soiled (clogged
up) relay blower.

[0047] The abovementioned methods make it possible
to determine, based on the measured actual values,
whether certain measured actual values are substantially
different from the other measured values, that is to say
from the expected values. In this case, it is possible, eas-
ily and without the intervention of an operator, according
to the invention, to automatically carry out a check of the
insertion system 10 which makes it possible to determine
whether the fluid stream to a specific group of relay blow-
ers is substantially larger or smaller than the fluid stream
to the other groups of relay blowers. If the relay blowers
of each group are of identical design, and are connected
to the same storage tank, it is reasonable to expect that
they use the same amount of fluid when they are supplied
with fluid. This means that this method can be carried
out at any fluid pressure, in other words an irregularity
can be detected with such a method atany fluid pressure.
[0048] The device 10 illustrated in Fig. 4 comprises a
number of groups of nozzles 41, 42, 43, 44, 45, 46, 47
in the form of relay blowers. Via an associated shut-off
valve 51, 52, 53, 54, 55, 56, 57, each group of nozzles
is connected to the same storage tank 21 which is con-
nected to a main storage tank 25 via a pressure-regulat-
ing valve 23. Via a pressure-regulating valve 26, the main
storage tank 25 is connected to a supply system 27 which
can supply fluid under pressure. The sensor device 2
with sensor 5 is connected to the main supply line 4, a
processing device 6, a storage device 7, an input device
8 and a display device 9 in a way similar to that of the
embodiments from Figs. 2 and 3. The groups of nozzles
41,43, 44, 47 comprise two nozzles, while the groups of
nozzles 42, 45, 46 comprise three nozzles.

[0049] If the nozzles and the shut-off valves are of vir-
tually identical design, it is possible to determine that at
the same pressure of the fluid supplied, the value of the
fluid stream through the groups of three nozzles is, for
example, greater by a factor of 1.4 than the value of the
fluid stream through the groups of two nozzles. It is as-
sumed that the fluid stream through one nozzle of a group
of two nozzles is equal to "1/2" of the fluid stream through
said group of nozzles. For a group of three nozzles, the
fluid stream through one nozzle is equal to "1/3" of the
fluid stream of the group of nozzles. In order to make a
comparison possible between the fluid stream through
one nozzle from a group of three nozzles and the fluid
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stream through one nozzle from a group of two nozzles,
a correction factor may be used. In the abovementioned
example, a correction factor of "1/2" can be used for the
group of two nozzles, while a correction factor of "1/2.8"
can be chosen for the group of three nozzles atthe above-
mentioned factor 1.4. Each correction factoris in this case
determined while taking into account the number of noz-
zles of the respective group of nozzles, more particularly
the number of relay blowers which are connected to the
same shut-off valve. The correction factors can be input
by means of the input device 8 and stored in the storage
device 7. This means that, if the correction factor is taken
into account, for each separate nozzle under ideal cir-
cumstances and at the same pressure of the supplied
fluid, an identical value will be obtained for the fluid
stream, more particularly for the flow. As a result thereof,
it is possible to determine the fluid stream at each nozzle
and compare it to an expected value.

[0050] If the fluid stream through the group of nozzles
41 is, for example, 3.2 Nm3/h, then the fluid stream
through each of the nozzles of the group of nozzles 41
will be 1.6 Nm?3/h. If the fluid stream through the group
of nozzles 42 is for example 4.5 Nm3/h, the fluid stream
through each nozzle of the group of nozzles 42 will then
be 1.5 Nm3/h, i.e. a third of the total fluid stream. How-
ever, if the correction factor is taken into account, then
the value of the fluid stream is 1.6 Nm3/h, which is equal
to the value obtained when the value of the total fluid
stream of 4.5 Nm3/h is divided by the correction factor
2.8. Such a value for a relay blower of a group of three
relay blowers can thus be compared to the value for a
relay blower of a group of two relay blowers with a certain
degree of accuracy. Thereby, in order still to be able to
compare a fluid stream through the relay blowers of
groups comprising different numbers of relay blowers
with one another and/or with the same expected value,
the number of relay blowers connected to a shut-off valve
is taken into account. Taking into account the correction
factors, it is possible to carry out all the methods de-
scribed with reference to Fig. 3 in the same manner for
the embodiment from Fig. 4. Likewise and in a similar
manner, mean values and standard deviations compared
to the mean values of measured values can be deter-
mined for the fluid stream, more particularly for the fluid
stream which has been modified using correction factors.
[0051] According to another possibility, in the embod-
iment from Fig. 2, the main fluid stream in the main supply
line 4 can be measured when the weaving machine is at
a standstill. This may be carried out while the throttle
valves 31, 37 and the pressure-regulating valves 23, 24,
26, 33, 39 are stillin the position they had during weaving.
If no shut-off valves are driven, this main fluid stream can
be considered to be a leakage fluid stream. If the leakage
fluid stream is greater than the leakage fluid stream which
was measured in a similar manner after the setting of the
weaving machine and was stored as an expected value,
it may be concluded that there is an additional leak. In
the case of manually operated pressure-regulating
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valves 23, 24, 26, 33, 39, it is desirable to store the set
positions of these pressure-regulating valves, for exam-
ple to store them in the storage device 7 of the weaving
machine. This makes it possible to return the insertion
system of the weaving machine to the previously set set-
ting or parameters after the control according to the in-
vention. Then, the pressure-regulating valve 23 can be
set to minimum pressure in order to determine whether
the leakage fluid stream decreases. If this is the case, it
can be assumed that the leak is downstream of the pres-
sure-regulating valve 23. If this is not the case, the pres-
sure-regulating valve 24 can be set to minimum pressure
in order to determine again if the leakage fluid stream
decreases. In a similar manner, the pressure-regulating
valves 33 and 39 can be set to minimum pressurein order
to control whether the leakage fluid stream decreases. If
the leakage fluid stream then still has not decreased, the
pressure-regulating valve 26 can subsequently be set to
minimum pressure. If the leakage fluid stream then still
has not decreased, it may be concluded that the leak is
at the main supply line 4. After this control, the pressure
regulators can be returned to the position they were in
before the monitoring. Then weaving can be resumed
again.

[0052] According to the embodiment shown in Fig. 5,
the sensor device 2 can also comprise a sensor 48, 49
and/or 50 which is associated with at least one nozzle.
According to this embodiment, the sensor 48 is associ-
ated with a main blower 28, the sensor 49 is associated
with the group of relay blowers 11 and the sensor 50 is
associated with the main blower 40. In this embodiment,
the main blower 40 is connected to the shut-off valve 36
which is connected to the storage tank 38 via a throttle
valve 37. Of course, another sensor may be fitted which
is associated with one relay blower, with one or more
groups of relay blowers, with one main blower and/or with
one or more groups of main blowers. The sensors 48,
49, 50 are each connected to the processing device 6 in
order to send analog or digital signals to the processing
device 6 and/or to receive analog or digital signals from
the processing device 6.

[0053] As is indicated diagrammatically in Fig. 1, the
control unit 58 of the weaving machine may be connected
to the processing device 6. In a similar manner, the con-
trol unit 58 can also be connected to the storage device
7, the input device 8 and the display device 9. The control
unit 58 can also control all elements of the insertion sys-
tem 10, more particularly can drive all the abovemen-
tioned valves in accordance with a control program. The
processing device 6, the storage device 7 and the input
device 8 can in practice form part of one single physical
unit, for example an electronic circuit board with inputs
and outputs for signals. Such a circuit board may be fitted
in the control unit 58 of the weaving machine.

[0054] It is advantageous to carry out a method ac-
cording to the invention with an open shed. This prevents
the warp threads from being exposed to fluid when car-
rying out the method according to the invention, which
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might lead to damage of the warp threads.

[0055] Of course, variants and combinations of the il-
lustrated reference settings are possible. When selecting
the reference settings, it may be desirable to set the pres-
sure-regulating valves to maximum or minimum settings.
In a similar manner, the throttle valves may be set to
maximum or minimum settings. This makes it possible
to accurately measure the effect of the fluid stream
through this shut-off valve or through these shut-off
valves when the shut-off valve is open or a number of
shut-off valves are open, i.e. without substantial effect of
irregularities at other elements or components of the in-
sertion system.

[0056] Of course, according to a variant (not shown)
only one nozzle may be provided per shut-off valve, for
example one relay blower, or more than three nozzles
may be provided, for example more than three relay blow-
ers. In this case, the associated correction factors can
also be determined.

[0057] If an operator activates the monitoring of the
insertion system according to a method according to the
invention, the control unit 58 of the device 1 will initially
check if a sensor device 2 with at least one sensor 5, 48,
59, 50 is present, more particularly will check whether
the sensor device 2 generates an analog or digital signal.
If this is not the case, this will be indicated on the display
device 9 of the weaving machine and the method of the
invention will not be carried out.

[0058] According to the invention, a fluid stream from
at least one nozzle is measured and compared to an
expected value. In this case, the nozzle is not limited to
atleast one relay blower and/or at least one main blower,
but the nozzle may comprise any kind of nozzle used in
a weaving machine, for example a stretching blower for
a weft thread, a holding blower for a weft thread, a sel-
vedge tuck-in blower for a weft thread end, a cleaning
blower, any other kind of known blower for a weaving
machine and the like.

[0059] The device and method according to the inven-
tion illustrated and described in the exemplary embodi-
ments is not limited to the use in an air weaving machine,
but can be used in any type of weaving machine in which
a weft thread is introduced into a shed by means of a
fluid, for example also with water jet weaving machines
or other types of fluid weaving machines.

[0060] The device and method according to the inven-
tion described in the claims are not limited to the exem-
plary embodiments described by way of example, but
can also comprise variants and combinations thereof
which are within the scope of the claims.

Claims

1. Method for monitoring an insertion system (10) for a
weaving machine, wherein at least one actual value
of a fluid stream is measured by means of a sensor
device (2), and wherein the measured actual value
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of the fluid stream is compared to an expected value,
characterized in that

the fluid stream for each of a number of groups of
nozzles (11, 12, 13, 14, 15; 41, 42, 43, 44, 45, 46,
47) which are connected to an associated shut-off
valve (16, 17, 18, 19, 20; 51, 52, 53, 54, 55, 56, 57)
which is connected to a specific storage tank (21) is
measured using the sensor device (2), and a mean
value for the fluid stream for a number of these
groups of nozzles (11, 12, 13, 14, 15; 41,42, 43, 44,
45, 46, 47) is determined as the expected value.

Method as claimed in claim 1, characterized in that
depending on a standard deviation of the measured
values by means of which the abovementioned
mean value for the fluid stream was determined, it
is determined whether there is a substantial differ-
ence between the measured value for the fluid
stream and the expected value of the fluid stream.

Method as claimed in one of the claims 1 or 2, char-
acterized in that the fluid stream from a nozzle of a
group of nozzles (11, 12, 13, 14, 15; 41, 42, 43, 44,
45, 46, 47) is determined by means of a correction
factor and taking into account the number of nozzles
of the group.

Method as claimed in claim 1, 2 or 3, characterized
in that a main fluid stream in a main supply line (4)
of the weaving machine is measured.

Method as claimed in one of the claims 1 to 4, char-
acterized in that a reference setting is provided for
determining an expected value and/or an actual val-
ue by setting reference parameters of the valves (16,
17,18, 19, 20, 30, 36; 31, 37; 23, 24, 26, 33, 39; 51,
52, 53, 54, 55, 56, 57) of the weaving machine.

Method as claimed in claim 5, characterized in that
a leakage fluid stream which is present in the main
supply line (4) is measured.

Method as claimed in one of the claims 1 to 6, char-
acterized in that at least one expected value for the
fluid stream is determined by means of a measure-
ment for a reference setting, in which only one shut-
off valve (16, 17, 18, 19, 20, 30, 36; 51, 52, 53, 54,
55, 56, 57) is open.

Method as claimed in claim 7, characterized in that
in order to determine the expected values, a fluid
stream is measured according to a reference setting
of the weaving machine.

Method as claimed in one of the claims 1 to 8, char-
acterized in that a fluid stream from at least one
relay blower (11, 12, 13, 14, 15; 41, 42, 43, 44, 45,
46, 47) which is connected to a shut-off valve and/or
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from at least one main blower (28, 29; 40) which is
connected to a shut-off valve is measured.

Device for monitoring an insertion system (10) for a
weaving machine, wherein the device (10) compris-
es a sensor device (2) for measuring at least one
actual value of afluid stream and a processing device
(6) connected to the sensor device (2) for comparing
a measured actual value of the fluid stream with an
expected value for the fluid stream, characterized
in that

the sensor device (2) is arranged for measuring the
fluid stream for each of anumber of groups of nozzles
(11,12, 13,14, 15; 41, 42, 43, 44, 45, 46, 47) which
are connected to an associated shut-off valve (16,
17, 18, 19, 20; 51, 52, 53, 54, 55, 56, 57) which is
connected to a specific storage tank (21), and

the processing device (6) is arranged for determining
a mean value for the fluid stream for a number of
these groups of nozzles (11, 12, 13, 14, 15; 41, 42,
43, 44, 45, 46, 47) as the expected value.

Device as claimed in claim 10, characterized in that
the sensor device (2) comprises a sensor (5) ar-
ranged in a main supply line (4) of the weaving ma-
chine.

Device as claimed in the claim 10 or 11, character-
ized in that the device (1) comprises a storage de-
vice (7) in which at least one expected value for the
fluid stream is stored.

Device as claimed in claim 12, characterized in that
correction factors are stored in the storage device
(7) for separate nozzles and/or several nozzles con-
nected to shut-off valves (16, 17, 18, 19, 20, 30, 36;
51, 52, 53, 54, 55, 56, 57), as a result of which the
number of nozzles (11, 12, 13, 14, 15; 41, 42, 43,
44,45, 46, 47) connected to a shut-off valve can be
taken into account for the associated expected val-
ues.

The device as claimed in one of claims 10 to 13,
characterized in that the sensor device (2) com-
prises a sensor (48, 49, 50) which is associated with
arelay blower, a group of relay blowers, a main blow-
er and/or a group of main blowers.

Patentanspriiche

1.

Verfahren zur Uberwachung eines Eintragssystems
(10) fur eine Webmaschine, wobei mindestens ein
Ist-Wert eines Fluidstroms mittels einer Sensorvor-
richtung (2) gemessen wird, und wobei der gemes-
sene Ist-Wert des Fluidstroms mit einem Erwar-
tungswert verglichen wird, dadurch gekennzeich-
net, dass der Fluidstrom fiir jede einer Anzahl von

10

15

20

25

30

35

40

45

50

55

10

Gruppen von Disen (11, 12, 13, 14, 15; 41, 42, 43,
44, 45, 46, 47), die mit einem zugehdrigen Absperr-
ventil (16, 17, 18, 19, 20; 51, 52, 53, 54, 55, 56, 57)
verbunden sind, das mit einem bestimmten Spei-
cherbehalter (21) verbunden ist, mittels der Sensor-
vorrichtung (2) gemessen wird, und ein Mittelwert
far den Fluidstrom fir eine Anzahl dieser Gruppen
von Disen (11, 12, 13, 14, 15; 41, 42, 43, 44, 45,
46, 47) als den Erwartungswert bestimmt wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass abhangig von einer Standardabwei-
chung der gemessenen Werte, mit welchen der
obengenannte Mittelwert fir den Fluidstrom be-
stimmt wurde, es bestimmt wird, ob es einen we-
sentlichen Unterschied zwischen dem gemessenen
Wert fir den Fluidstrom und dem Erwartungswert
des Fluidstroms gibt.

Verfahren nach einem der Anspriiche 1 oder 2, da-
durch gekennzeichnet, dass der Fluidstrom von
einer Duse einer Gruppe von Disen (11, 12, 13, 14,
15; 41,42, 43, 44, 45, 46, 47) bestimmt wird mittels
eines Korrekturfaktors und unter Berlcksichtigung
der Anzahl von Disen der Gruppe.

Verfahren nach Anspruch 1, 2 oder 3, dadurch ge-
kennzeichnet, dass ein Haupt-Fluidstrom in einer
Haupt-Zufuhrleitung (4) der Webmaschine gemes-
sen wird.

Verfahren nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dass eine Referenzein-
stellung zum Bestimmen eines Erwartungswerts
und/oder eines Ist-Werts durch Einstellung von Re-
ferenzparametern der Ventile (16,17, 18, 19, 20, 30,
36; 31, 37; 23, 24, 26, 33, 39; 51, 52, 53, 54, 55, 56,
57) der Webmaschine vorgesehen ist.

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass ein Leck-Fluidstrom, der in der
Haupt-Zufuhrleitung (4) vorliegt, gemessen wird.

Verfahren nach einem der Anspriiche 1 bis 6, da-
durch gekennzeichnet, dass mindestens ein Er-
wartungswert fir den Fluidstrom mittels eine Mes-
sung fir eine Referenzeinstellung bestimmt wird,
wobei nur ein Absperrventil (16, 17, 18, 19, 20, 30,
36; 51, 52, 53, 54, 55, 56, 57) gedffnet ist.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass ein Fluidstrom entsprechend einer
Referenzeinstellung der Webmaschine gemessen
wird, um die Erwartungswerte zu bestimmen.

Verfahren nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dass ein Fluidstrom von
mindestens einer Hilfsduse (11, 12, 13, 14, 15; 41,
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42,43, 44, 45, 46, 47), die mit einem Absperrventil
verbunden ist, und/oder von mindestens einer
Hauptdise (28, 29; 40), die mit einem Absperrventil
verbunden ist, gemessen wird.

Vorrichtung zur Uberwachung eines Eintragssy-
stems (10) fur eine Webmaschine, wobei die Vor-
richtung (10) eine Sensorvorrichtung (2) zur Mes-
sung von mindestens einem Ist-Wert eines Fluid-
stroms und eine Verarbeitungsvorrichtung (6) ver-
bunden mit der Sensorvorrichtung (2) zum Verglei-
chen eines gemessenen Ist-Wert des Fluidstroms
mit einem Erwartungswert fir den Fluidstrom um-
fasst,

dadurch gekennzeichnet, dass die Sensorvorrich-
tung (2) angeordnetistzum Messen des Fluidstroms
fur jede einer Anzahl von Gruppen von Dusen (11,
12, 13, 14, 15; 41, 42, 43, 44, 45, 46, 47), die mit
einem zugehdrigen Absperrventil (16, 17, 18, 19, 20,
51, 52, 53, 54, 55, 56, 57) verbunden sind, das mit
einem bestimmten Speicherbehélter (21) verbunden
ist,

und die Verarbeitungsvorrichtung (6) angeordnet ist
zum Bestimmen eines Mittelwerts fur den Fluidstrom
fur eine Anzahl dieser Gruppen von Disen (11, 12,
13,14, 15;41, 42,43, 44,45, 46, 47) als den Erwar-
tungswert.

Vorrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass die Sensorvorrichtung (2) einen
Sensor (5) enthalt, der in einer Haupt-Zufuhrleitung
(4) der Webmaschine angeordnet ist.

Vorrichtung nach Anspruch 10 oder 11, dadurch ge-
kennzeichnet, dass die Vorrichtung (1) eine Spei-
chervorrichtung (7) enthalt, in welcher mindestens
einen Erwartungswert fur den Fluidstrom gespei-
chert ist.

Vorrichtung nach Anspruch 12, dadurch gekenn-
zeichnet, dass Korrekturfaktoren in der Speicher-
vorrichtung (7) gespeichert werden fiir separate Du-
sen und/oder mehrere Disen, die mit Absperrventi-
len (16, 17, 18, 19, 20, 30, 36; 51, 52, 53, 54, 55, 56,
57) verbunden sind, wodurch die Anzahl von Diisen
(11, 12, 13, 14, 15; 41, 42, 43, 44, 45, 46, 47), die
mit einem Absperrventil verbunden sind, fiir die zu-
gehdrigen Erwartungswerte berilicksichtigt werden
kénnen.

Die Vorrichtung nach einem der Anspriiche 10 bis
13, dadurch gekennzeichnet, dass die Sensorvor-
richtung (2) einen Sensor (48, 49, 50) enthalt, der
einer Hilfsdlse, einer Gruppe von Hilfsdlsen, einer
Hauptdise und/oder einer Gruppe von Hauptdiisen
zugeordnet ist.
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Revendications

Procédé pour surveiller un systéeme d’insertion (10)
pour une machine a tisser, dans lequel au moins une
valeur réelle d’'un courant fluide est mesurée au
moyen d’un dispositif de détection (2), et dans lequel
la valeur réelle mesurée du courant fluide est com-
parée a une valeur attendue,

caractérisé en ce que le courant fluide pour chacun
d’'un nombre de groupes de buses (11, 12, 13, 14,
15; 41, 42, 43, 44, 45, 46, 47) qui sont reliés a une
soupape d’arrét associée (16, 17, 18, 19, 20; 51, 52,
53, 54, 55, 56, 57) qui est reliée a un réservoir de
stockage spécifique (21) est mesuré en utilisant le
dispositif de détection (2), et une valeur moyenne
pour le courant fluide pour un nombre de ces groupes
de buses (11, 12, 13, 14, 15; 41, 42, 43, 44, 45, 46,
47) est déterminée comme la valeur attendue.

Procédé selon larevendication 1, caractérisé en ce
qu’en fonction d’une déviation standard des valeurs
mesurées au moyen duquel la valeur moyenne sus-
mentionnée pour le courant fluide a été déterminée,
il est déterminé s’il existe une différence substantiel-
le entre la valeur mesurée pour le courant fluide et
la valeur attendue du courant fluide.

Procédé selon 'une quelconque des revendications
1 ou 2, caractérisé en ce que le courant fluide a
partir d’'une buse d’'un groupe de buses (11, 12, 13,
14, 15; 41, 42, 43, 44, 45, 46, 47) est déterminé au
moyen d’un facteur de correction et en tenant comp-
te du nombre de buses du groupe.

Procédé selon la revendication 1, 2 ou 3, caracté-
risé en ce qu’un courant fluide principal dans un
conduit d’alimentation principal (4) de la machine a
tisser est mesuré.

Procédé selon 'une quelconque des revendications
1 a4, caractérisé en ce qu’un réglage de référence
est prévu pour déterminer une valeur attendue et/ou
une valeur réelle en réglant les parametres de réfé-
rence des soupapes (16, 17, 18, 19, 20, 30, 36; 31,
37,23, 24, 26, 33, 39; 51, 52, 53, 54, 55, 56, 57) de
la machine a tisser.

Procédé selon larevendication 5, caractérisé en ce
qu’une fuite du courant fluide qui est présente dans
le conduit d’alimentation principal (4) est mesuré.

Procédé selon 'une quelconque des revendications
1 a 6, caractérisé en ce qu’au moins une valeur
attendue pour le courant fluide est déterminée au
moyen d’'une mesure pour un réglage de référence,
dans lequel seulement une soupape d’arrét (16, 17,
18, 19, 20, 30, 36 ; 51, 52, 53, 54, 55, 56, 57) est
ouverte.
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Procédé selon larevendication 7, caractérisé en ce
que, afin de déterminer les valeurs attendues, un
courant fluide est mesuré selon un réglage de réfé-
rence de la machine a tisser.

Procédé selon I'une quelconque des revendications
1a8, caractérisé en ce qu’un courant fluide a partir
d’au moins une buse-relais (11, 12, 13, 14, 15; 41,
42, 43, 44, 45, 46, 47) qui est relié a une soupape
d’arrét et/ou a partir d’'au moins une buse principale
(28, 29; 40) qui est reliée a une soupape d’arrét est
mesure.

Dispositif pour surveiller un systeme d’insertion (10)
pour une machine a tisser, dans lequel le dispositif
(10) comprend un dispositif de détection (2) pour me-
surer au moins une valeur réelle d’'un courant fluide
et un dispositif de traitement (6) relié au dispositif de
détection (2) pour comparer une valeur réelle mesu-
rée du courant fluide avec une valeur attendue pour
le courant fluide, caractérisé en ce que

le dispositif de détection (2) est disposé pour mesu-
rer le courant fluide pour chacun d’un nombre de
groupes de buses (11, 12, 13, 14, 15; 41,42, 43, 44,
45, 46, 47) qui sont reliés a une soupape d’arrét as-
sociée (16, 17, 18, 19, 20; 51, 52, 53, 54, 55, 56, 57)
qui est relié a un réservoir de stockage spécifique
(21), et

le dispositif de traitement (6) est disposé pour déter-
miner une valeur moyenne pour le courant fluide
pour un nombre de ces groupes de buses (11, 12,
13, 14, 15; 41, 42, 43, 44, 45, 46, 47) comme la
valeur attendue.

Dispositif selon la revendication 10, caractérisé en
ce que le dispositif de détection (2) comprend un
détecteur (5) disposé dans un conduit d’alimentation
principal (4) de la machine a tisser.

Dispositif selon la revendication 10 ou 11, caracté-
risé en ce que le dispositif (1) comprend un dispositif
de stockage (7) ou au moins une valeur attendue
pour le courant fluide est stockée.

Dispositif selon la revendication 12, caractérisé en
ce que des facteurs de correction sont stockés dans
le dispositif de stockage (7) pour des buses séparées
et/ou plusieurs buses reliées a des soupapes d’arrét
(16, 17, 18, 19, 20, 30, 36; 51, 52, 53, 54, 55, 56,
57), a la suite de laquelle le nombre de buses (11,
12,13, 14, 15; 41, 42, 43, 44, 45, 46, 47) relié a une
soupape d’arrét peut étre tenu en compte pour les
valeurs attendues associées.

Le dispositif selon I'une quelconque des revendica-
tions 10 a 13, caractérisé en ce que le dispositif de
détection (2) comprend un détecteur (48, 49, 50) qui
est associé a une buse-relais, un groupe de buses-
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relais, une buse principale et/ou un groupe de buses
principaux.
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